The first molybdenum complexes of widely used NHC-based CNC and C^N^C pincer ligands are 
Introduction
Fueled by flourishing applications in catalysis and materials science, pincer ligands featuring Nheterocyclic carbene (NHC) donors are becoming increasingly prominent in contemporary organometallic chemistry. 1, 2 These ligands combine the strong σ-donor characteristics of NHCs with the favorable thermal stability and reaction control possible with a tridentate geometry.
While the structural diversity of this ligand class continues to evolve, prototypical variants bearing two imidazolylidene donors connected by pyridyl (CNC) and lutidyl (C^N^C) coordinating backbones remain the most heavily investigated. 1, 3 The former are characterised by rigid structures and adoption of obtuse C-M-C bite angles on coordination, while the presence of methylene spaces in the latter confers flexibility and enables binding of metals with more linear C-M-C bite angles. In addition to divergent electronic and steric characteristics, the flexible nature of the C^N^C scaffold is also manifested in the ability of these ligands to deviate from the expected mer-tridentate geometry; well-defined examples, however, are rare and limited to a series of Stimulated by recent breakthroughs in molybdenum chemistry exploiting pincer ligands, such as the coordination induced activation of N-H bonds (A) 5 or catalytic reduction of N 2 to NH 3 (B), 6, 7 and building on related examples (e.g. C -F, Chart 1), 8, 9, 10, 11 we became interested in developing the organometallic chemistry of molybdenum adducts of CNC and C^N^C ligands. We herein describe the preparation and characterisation of the first molybdenum complexes of NHC-based pincer ligands of these types, from coordination of {Mo(CO) 3 } fragments to archetypical CNC-Mes Coordination of C^N^C-12 to group 9 and 10 metals has previously been realised through transmetallation reactions of coinage-metal derivatives of C^N^C-12·2HBr. 14 Following unsatisfactory results employing reactions of a silver transfer agent, generated from reaction between Ag 2 O and C^N^C-12·2HBr in the presence of a halide abstractor, we reverted to a strategy analogous to that used for mer-1. Recognising the significantly lower stability of the free carbene it was instead generated in situ, through deprotonation by a stoichiometric quantity of strong base, directly in the presence of a metal precursor. also consistent with fac-coordination, but as for mer-1 these data in isolation do not definitively discriminate against an alternative formulation as the mer-isomer (C 2 vs C s symmetry). As for the 13 C data the significantly reduced magnitude of the carbonyl stretching frequencies in comparison to mer-1 is, however, symptomatic of trans-coordinated NHC donors.
Ru(II) complexes of the formulation fac-[Ru(C^N^C)(PPh
Ultimately the assignment of 2 to a fac-coordination geometry is corroborated by structural determination in the solid-state by X-ray crystallography (Figure 2 ). Reflecting the flexibility and conformation of the NHC-based pincer ligand, the metal adopts an almost ideal octahedral coordination geometry, with approximately linear N1-Mo1-C2, C18-Mo1-C4, C24-Mo1-C6 bond angles. In comparison to mer-1, the solid-state structure of fac-2 is notable for shorter Mo-CO bonds (1.924 (5) Given the contrasting outcomes associated with coordination of CNC-Mes and C^N^C-12 to {Mo(CO) 3 }, we sought to investigate the stereochemical preferences of these systems further.
Firstly in attempt to rule out kinetic selectivity, solutions of isolated mer-1 and fac-2 in THF were heated at 60 °C over 48 h. Both complexes, however, proved thermally stable under these conditions, with no significant changes apparent by 1 H NMR spectroscopy, suggesting that they are the thermodynamically most stable isomers. We then turned to quantify the inherent electronic factors behind the contrasting coordination geometries using DFT calculations employing truncated models of 1 and 2 (i.e. 1' and 2'), alongside a hypothetical system free of geometric constraints imposed by a pincer scaffold, viz. [Mo(imidazolylidene) 2 (pyridine)(CO) 3 ] (3'):
optimised geometries at the ωB97X-D3 level of theory are presented in Figure 3 . From the calculated data for 3' we conclude that a fac-coordination geometry is significantly thermodynamically preferred over the mer-alternative for the specific combination of donors associated with the CNC and C^N^C ligands (∆G fac,mer = -20.5 kJ·mol -1 ). The geometric constrains associated with the lutidine-based pincer backbone in 2' partial offset this preference, but the C^N^C ligand remains flexible enough for fac-2' to be lower in free energy than mer-2', albeit marginally (∆G fac,mer = -0.5 kJ·mol -1 ). In the context of the experimental data for fac-2, which suggests a more substantial preference, the magnitude of this calculated difference for 2' implies the macrocyclic nature C^N^C-12 plays a role in pre-disposing it towards fac-coordination in 2. In line with the experimental findings and expectation, mer-1' is calculated to be significantly more thermodynamically stable than fac-1' (∆G fac,mer = +42.6 kJ·mol -1 ). The CNC scaffold therefore appears to destabilise the fac-coordination geometry by ΔΔG fac,mer = +63.1 kJ·mol -1 relative to the mer-alternative; three times greater than that of the C^N^C ligand (ΔΔG fac,mer = +20.0 kJ·mol -1 ). 
Experimental

General considerations
All manipulations were performed under an inert atmosphere, using Schlenk and glove box techniques unless otherwise stated. Glassware was oven dried and flamed under vacuum prior to use. THF, benzene and C 6 D 6 were distilled from Na, freeze-pump-thaw degassed and stored under argon over 3 Å sieves. CD 2 Cl 2 was dried over molecular sieves (3 Å) 
Computational details
Density functional theory calculations were carried out using the ORCA 4.0.0.2 programme 20 package employing Grimme's dispersion corrected ωB97X-D3 functional, 21 the LANL2DZ basis set and effective core potential for Mo and 6-31G(d,p) basis set for all other atoms. 22 Minima were verified by analytical vibrational mode analysis. A range of different conformations were assessed for each isomer of 3': those presented herein were found to be the lowest energy. Thermal corrections (298.15 K, 1 atm) were applied to deduce the Gibbs free energies. Cartesian coordinates of all optimised structures are provided as part of the ESI; the associated energies and calculated carbonyl stretching frequencies are provided in Table 1 . 
